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CONNECTION ARRANGEMENT TO CONNECT TWO FLEXIBLE TANKS OF AN 

AIRCRAFT 

[0001] Priority is claimed to German patent application no. DE 102 29 803.3, filed on July 
3, 2002, the subject matter of which is incorporated by reference herein. 

BACKGROUND 

[0002] The present invention relates to a connection arrangement to detachably connect 
two flexible tanks in aircraft. 

[0003] It is a known practice to employ flexible tanks of an aircraft such as, for instance, 
helicopters. In particular, due to design-related space constraints, several small tanks that are 
connected to each other are often used instead of one large tank. Due to the tight space 
available, it is frequently difficult to install such a plurality of tanks. Moreover, it would be 
desirable, for example, in order to perform repair work, to be able to simply remove one or all 
of the tanks so as to better gain access to the repair sites in question or to have more space 
available for carrying out the repair. 

SUMMARY OF THE INVENTION 

[0004] An objective of the present invention is to provide a connection arrangement to 
connect two flexible tanks in aircraft which makes it possible to easily install and to easily 
remove at least one flexible tank while keeping the set-up simple and cost-effective. 

[0005] The present invention provides a connection arrangement to detachably connect a 
first flexible tank (1) and a second flexible tank (2) in aircraft, including a first tubular 
connecting element (8) attached to the first tank (1), a second tubular connecting element (18) 
attached to the second tank (2) and a latching device (16). The first and the second 
connecting elements (8,, 1 8) are detachably connected to each other by means of the latching 
device (16). In the installed state, fluid exchange can take place between the first and the 
second tanks (1, 2) via the first and the second connecting elements (8, 18). The latching 
device (16) is situated inside one of the two tanks (1, 2) when the tanks are connected and can 
be actuated indirectly from the outside of the tank through this flexible tank. 

[0006] The connection arrangement according to the invention to detachably connect two 



flexible tanks in aircraft makes it possible to greatly simplify the installation or removal of 
the flexible tanks. For this purpose, the connection arrangement according to the invention 
comprises a first tubular connecting element attached to the first tank, a second tubular 
connecting element attached to the second tank and a latching device. This latching device 
detachably connects the first and the second connecting elements to each other. Here, in the 
installed, that is to say, connected state of the tanks, fluid exchange takes place between the 
two flexible tanks via the first and the second connecting elements. Furthermore, the latching 
device is situated inside one of the two flexible tanks and it can be actuated from the outside 
of this flexible tank through the flexible tank. In other words, the latching device is actuated 
indirectly through the flexible tank, a process in which the latching device cannot be directly 
touched, but rather, the latching device can only be felt and actuated through the flexible 
jacket of the tank. Another advantage of the connection arrangement according to the 
invention between two tanks is that the installation space that is available for the tank can be 
fully utilized since it is not necessary to leave a gap between the two flexible tanks as is the 
case in the state of the art. Through the arrangement of the latching device inside one tank, 
two adjacent tanks can then be positioned as closely as possible next to each other. 

[0007] Preferably, in its installed state, the first tubular connecting element projects into 
the second tank. 

[0008] Advantageously, the latching device is configured as a spring element, especially 
one having an undercut, the spring element being attached to either the first or the second 
connecting element. Particularly preferably, the latching device is made up of two spring 
elements that are attached to the first tubular connecting element and that are positioned 
across from each other by an angle of 180°. This allows an easy grasping, for example, with 
the thumb and the index finger, from the outside of the flexible tank through said tank since, 
in the installed state, the latching device is covered by the flexible tank and is not visible. 

[0009] In order to attain a simple and reliable connection of the first tubular connecting 
element to the tank, the first connecting element preferably has an attachment flange that can 
be secured to a tank fitting of the first flexible tank. 

[0010] In order to achieve the smallest possible number of components, according to 
another preferred embodiment of the invention, the tank fitting is formed integrally with the 
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first tubular connecting element. In other words, the tank fitting and the first connecting 
element constitute a one-piece component. 

[0011] For purposes of imparting improved stability to the flexible tanks, they are sepa- 
rated by a rib. 

[0012] It is also preferable for the second flexible tank to be attached directly to the sec- 
ond tubular connecting element, thus likewise translating into an especially small number of 
parts. 

[0013] In order to need as little installation space as possible in the axial direction of the 
tubular connecting element, the second tubular connecting element is preferably attached to 
the second flexible tank in such a way that the second tubular connecting element projects 
into the inside of the tank. 

[0014] In a likewise preferred manner, there is a sealing element positioned between the 
first and the second tubular connecting elements. 

[0015] It should be pointed out that it is, of course, possible to connect a plurality of 
flexible tanks by means of the connection arrangement according to the invention. In this 
context, there is preferably always a first as well as a second tubular connecting element on a 
flexible tank. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0016] Below, an embodiment of the invention is described with reference being made to 
the accompanying drawings, in which: 

[0017] Fig. 1 shows a schematic top view of an arrangement of two flexible tanks; 
and 

[0018] Fig. 2 shows a schematic side view of a connection arrangement according to 
an embodiment of the invention. 



3 



DETAILED DESCRIPTION 

[0019] As can be seen in Figures 1 and 2, a first flexible tank 1 and a second flexible tank 
2 for an aircraft are arranged next to each other. Here, both tanks 1, 2 are separated from each 
other by a rib 3. In their filled state, both flexible tanks 1, 2 lie against the rib 3. As depicted 
in Figure 1, several fuel lines 4 as well as, in each case, closeable tank openings 5 and 6 are 
provided for each tank 1,2. 

[0020] The connection arrangement according the invention shown in detail in Figure 2 
comprises a first connecting element 8, a second connecting element 18 as well as a latching 
device configured as a spring 16. 

[0021] As shown in Figure 2, the first connecting element 8 consists of a cylindrical or 
tubular area 8a, a flange 8b and a stop 8c that is formed on the outside of the tubular area 8a. 
Here, the first connecting element 8 is attached to a fitting 7 of the first tank 1 by means of 
several bolts 9 and nuts 10. A flexible tank pouch of the first tank 1 is attached to the fitting 
7, for instance, by means of vulcanization. Between the rubber fitting 7 and the first 
connecting element 8, there is a sealing lip 15 that serves to prevent fuel from escaping. 

[0022] As can also be seen in Figure 2, the rubber fitting 7, in turn, is attached to the rib 3 
by means of a screw 1 1 and a threaded connection 12 fitted with an O-ring 13 for sealing. For 
this purpose, an insert 14 has been placed into the rib 3. 

[0023] The second flexible tank 2 likewise comprises a flexible tank pouch as well as a 
second connecting element 18. Here, the tank pouch is vulcanized directly onto the second 
connecting element 1 8. In this context, the tank pouch is attached to the second connecting 
element 18 in such a way that the latter projects into the inside of the flexible tank 2. This 
makes it possible for the tank pouch of the second tank 2 to lie directly against the rib 3 so 
that the installation space available can be completely occupied by the flexible tank 2. The 
second connecting element 18 has an essentially tubular shape and an inner annular recess 
that can be created, for example, by deformation and it is fitted with another O-ring 19. The 
O-ring 19 serves to create a seal between the first and the second connecting elements 8 and 
18. 
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[0024] As can be seen in Figure 2, the spring 16 is configured with an undercut 17 that, in 
the installed state, prevents the second connecting element 18 from becoming detached of its 
own accord from the first connecting element 8. The broken lines in Figure 2 depict the 
second flexible tank 2' with the second connecting element 18' in the uninstalled state. 
Moreover, the broken lines show the position of the compressed springs 16' so as to allow the 
installation of the two flexible tanks. As shown in Figure 2, the two springs 16 are arranged 
across from each other by 180° on the first connecting element 8 and they are made, for 
instance, of spring steel or plastic. 

[0025] The installation of the two flexible tanks 1, 2 is done as follows: as shown in 
Figure 2, a guiding bevel facing the outside has been formed on the spring 16. This makes it 
possible to easily slip the second connecting element 18 onto the first connecting elements, a 
process in which the guiding bevel causes both springs 16 to assume the position indicated by 
the reference numeral 16' and depicted by the broken line. Once the second connecting 
element has been completely slipped over the two springs 16, the elastic force of the spring 
returns it to its initial position so that the second connecting element 1 8 cannot become 
detached of its own accord from the first connecting element 8. In this case, the second 
connecting element 18 comes to rest against the stop 8c of the first connecting element 8. 
Preferably, the springs 16 are configured in such a way that, in their installed state, there can 
be no play between the first and the second connecting elements 8, 18 in the axial direction.. 

[0026] In order to once again undo the connection between the two flexible tanks 1 and 2, 
both springs 1 6 have to be pressed towards the inside in the arrow direction indicated by the 
letter R so as to be brought into the position 16' indicated by the broken line. Here, pressure 
can easily be exerted simultaneously onto the two springs 16 from the outside of the tank 
pouch of the second tank 2, for instance, by using the thumb and the index finger. Owing to 
the arrangement of the latching device on the inside of the second tank 2, the springs 16 
cannot be seen directly but they can easily be felt through the tank pouch of the second tank 
2. This makes it possible to easily and rapidly remove the second flexible tank 2 from the first 
flexible tank 1 . 

[0027] Moreover, the connection arrangement according to the invention can be realized 
with very few components that are also light in weight. Here, it is especially preferred for the 
first and the second connecting elements 8 and 18 to be made of aluminum. This accounts for 
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an especially low overall weight of the connection arrangement, an aspect that is particularly 
advantageous when it comes to aircraft. Moreover, the arrangement of the second connecting 
element 18 facing the inside of the second tank 2 allows full utilization of the installation 
space available (see Figure 2). The connection arrangement according to the invention is 
particularly well suited for use in helicopters. 



6 



